In vitro skin irritation assessment using EpiDerm™: applicability for updating toxicity information of oxybenzone and N,N-diethyl-m-toluamide.
A skin irritation test using in vitro reconstructed human epidermis (RhE) models was established for hazard identification of irritant chemicals in accordance with UN Globally Harmonized System of Classification and Labelling of Chemicals (GHS) category. In this study, EpiDerm™ was used to assess skin irritation by oxybenzone and N,N-diethyl-m-toluamide (DEET), which are widely used sunscreen and insect repellent components, respectively. EpiDerm™ was applied with oxybenzone and DEET, combined and sequentially with each single dose. Epidermal morphology and differentiation/proliferation were examined microscopically. Oxybenzone and sequential administration groups were determined as nonirritant with cell viability >50% and the morphology was comparable to the human epidermis. Contrastingly, the DEET and coadministration groups exhibited cell viability <50% and poor epidermal morphology. Interleukin (IL)-1α release from substance-treated EpiDerm™ increased inversely to cell viability, suggesting the pro-inflammatory reaction was initiated by DEET. CK-10, E-cadherin, Ki-67, laminin, and ceramide were identified as relevant markers to assess oxybenzone- or DEET-induced epidermal injury. In conclusion, these results may indicate to be aware of the possible skin irritation by indiscriminate use of oxybenzone and DEET without animal testing.